The synaptonemal complexes of Caenorhabditis elegans: pachytene karyotype analysis of the rad-4 radiation-sensitive mutant.
In the rad-4 mutant of C. elegans there is a specific increase in the number of 'Disjunction Regulator Regions' (DDR) present on the synaptonemal complexes (SC) in pachytene nuclei. These DRRs either promote disjunction or inhibit nondisjunction of the X-chromosome as evidenced by the 10-fold decrease in the rate of X-chromosome nondisjunction as compared to the wild-type. The structure of the tripartite SC is normal, thus, the decrease in the rate of X-chromosome nondisjunction in the rad-4 mutant is not related to the structure of the SC but may be related to the number of DRRs. Other changes are also associated with the sensitivity to irradiation, i.e. the pachytene nuclear morphology is altered such that nuclei and nucleoli are 50% the size of wild-type. In addition, the autosomal: X-chromosome size ratio is reduced in the rad-4 mutant. That there are six SCs confirms n = 6 in this mutant and of these six SCs three can be identified: (1) the XX bivalent, SC No. 1, is the shortest and pairs synchronously with the autosomes; (2) the longest bivalent, SC No. 6, carries the nucleolar organizer region at one extreme end; and (3) SC No. 5 has two DRRs located approximately one micron apart from each other.